Background: Several studies illustrated that IL-23/Th17 axis could be an important pro-inflammatory pathway in atherosclerosis. As a key element in this inflammatory mechanism, interleukin-23 receptor (IL-23R) may play a critical role in the pathological process of atherosclerosis. Single nucleotide polymorphisms (SNPs) in IL-23R have recently been consistently found to be associated with atherosclerosis diseases. However, its association with acute coronary syndrome (ACS) is still indistinct. Here, we discussed whether genetic polymorphisms in IL-23R (rs11209026 G/A) were associated with susceptibility to ACS. Methods: Among 160 patients with ACS, it includes 80 patients with unstable angina pectoris (UAP), 80 patients with myocardial infarction (MI), and 80 control subjects were selected randomly. The polymorphisms of IL-23R (rs11209026 G/A) were analyzed by the Sanger method. 
Introduction
As a major public health issue, coronary heart disease (a clinical form of coronary atherosclerosis) has been the leading cause of mortality and morbidity worldwide [1] . More and more evidence has confirmed that atherosclerosis is a chronic inflammatory disease of the arterial vessel wall. Many inflammatory cells and inflammatory mediators play an important role in the occurrence, development and thrombosis among atherosclerotic lesions [2] . Acute coronary syndrome (ACS) is a clinical syndrome of coronary heart disease (CHD); it is a progressive inflammatory disease of the coronary arterial vascular wall and remains among high risk of mortality, which includes unstable angina pectoris (UAP), non-ST elevation myocardial infarction (NSTEMI), and ST elevation myocardial infarction (STEMI) [1] [2] .
The key mechanism of ACS is atherosclerotic plaque rupture or erosion and platelet thrombus could occlude the lumen of the atherosclerotic coronary.
Atherosclerotic plaque rupture is the key mechanism of ACS. Inflammation plays an important role in the rupture of the vulnerable plaques by regulating the stability of atherosclerotic plaque, as well as the plaque's thrombogenic potential [3] . To understand the mechanisms of inflammation in AS and ACS, several systemic inflammatory markers have been indicated as risk factors in cardiovascular events, especially in ACS [4] . Recently, a new potential marker IL-23 has drawn great attention. Interleukin (IL)-23 is a heterodimeric proinflammatory cytokine composed of a p19 subunit and a p40 subunit, which is also part of IL-12 [5] . IL-23 is mainly produced by activated DCs, monocytes, and macrophages. The biological effect of IL-23 is achieved by binding to the specific with high affinity IL-23 receptor (IL-23R) on the surface of the target cell [6] . The IL-23R heterodimeric complex is composed of the IL-12Rβ1 subunit and another specific IL-23R subunit, which is considered to be essential for the Th17 cell mediated immune response. Type 17 helper cells (Th17) are a recently discovered lineage of proinflammatory CD4 + T cells and IL-17 is a main effect cytokine produced by Th17 [7] .
Moreover, abundant attention has focused on the novel inflammation path- Another report has presented that IL-23R rs6682925T/C polymorphism may act as a risk factor of CHD and subjects carrying rs6682925TC and CC genotypes had significantly increased mRNA level of IL-23R in PBMCs than those with TT genotype [9] . Meanwhile, Kave et al. suggested that IL-23R rs11209026 G > A polymorphism is negatively correlated with the risk of AS. The polymorphism of this gene polymorphism may inhibit the progression of AS [10] . Furthermore, IL-23R was suggested to play an important part of the IL-23/Th17 pathway and it may also play critical roles in atherosclerosis and atherosclerosis-related diseases.
While various clinically relevant single-nucleotide polymorphisms (SNPs)
sites have been reported in the IL-23R gene in order to explore the probability of genetic susceptibility to atherosclerosis. However, the subjects of case group in the previous studies were coronary heart disease and participants involved in the control group were healthy people (no coronary angiography). Furthermore, all subjects in present study were underwent coronary angiography, and the patients in case group were all patients with clinically diagnosed acute coronary syndrome. In addition, there are few studies explore the correlation between IL-23R gene polymorphisms and genetic susceptibility to acute coronary syndromes. In the current study, the subjects of control group were all with normal coronary artery, and patients in this case group were all acute coronary syndromes. Additionally, no study has explored the association of genetic susceptibility between rs11209026 G/A and ACS. Therefore, our study aims to discuss the possible association between IL-23R rs11209026 G/A variants and incidence of ACS.
Materials and Methods

Patients and Controls
This case-control study recruited 240 patients who presented with cardiovascular symptoms to Jingzhou Central Hospital. All patients who underwent coronary angiography and other types of heart diseases, severe liver, kidney, brain or lung dysfunction, malignant tumor, autoimmune diseases, connective tissue diseases, infectious diseases were excluded from the study. 
DNA Extraction and Genotyping
Whole blood samples were collected in EDTA-K2 tubes from all subjects and then frozen. Genomic DNA was extracted from frozen whole blood using the 
Statistical Analysis
Continuous data that was distributed normally was described using mean ± standard deviations (SD); Continuous data that was distributed non-normally was described using median and quartile range; Categorical data was described using the number of cases and the percentage (%). According to types of the data above, the Student t-test/one-way anova, the Mann-Whitney test and the chi-square (χ 2 ) test were used to analyse the difference of groups respectively.
The χ 2 goodness-of-fit test was used to analyse Hardy-Weinberg equilibrium.
The crude odds ratios (OR) with 95% confidence interval (CI) were used to assess the frequencies of genotypes and alleles. A two-tailed p-value of <0.05 has been considered statistically significant. Statistical Package for Social Science (SPSS) software version 23 was used for the general statistical analyses.
Results
Clinical Characteristics of Patients and Controls
The clinical characteristics of all the participants are shown in Table 1 
Distributions of the IL-23R rs11209026 Polymorphisms in the ACS Cases and Controls
Detection of IL-23R rs11209026 polymorphisms genotypes by Sanger method and the genotype distributions of SNP of IL-23 receptor and allele frequencies are summarized in Table 2 . Genotypes of the rs11209026 polymorphism among Frequency of a group of A alleles = total number of A alleles in the group/(total number of A alleles + total number of G alleles in the group).
the controls were in accordance with the Hardy-Weinberg equilibrium (p > 0.05). As for the ACS cases and controls, percentages of GG and AG genotypes were 91.9% and 8.1% in the ACS patients (χ 2 = 8.400, P = 0.0004), and were 78.8% and 21.3% in the controls (normal coronary arteries). As for the subtype of ACS cases and the controls, frequency of GG and AG genotypes were 91.3%, 8.8% in the UAP patients (χ 2 = 4.902, P = 0.027); were 92.5%, 7.5% in the MI patients (χ 2 = 6.144, P = 0.013), and were 78.8% and 21.3% in the controls. In addition, the AA genotype was not identified in the present study. Also, A allele of the r rs11209026G/A SNP showed clearly decreased percentage in ACS compared with controls (4.1% vs. 10.6%, p < 0.005). Additionally, significant difference in the IL-23R A allele frequencies was detected in either UAP or MI patients contrasted with controls (4.4% vs. 10.6%, p < 0.034; 3.8% vs. 10.6%, p < 0.017).
Associations of the Polymorphisms of IL-23R Gene (rs11209026) with ACS Risk
Multinomial logistic regression results in current research adjusted by: age and sex. The Association analysis between genotype of rs11209026 and risk of ACS in case group and control group are reported in 
Association between rs11209026 G/A and Dyslipidemia in ACS
Dyslipidemia is a crucial risk factor of ACS. We, therefore, explored whether Table 4 ). In order to survey whether rs11209026 G/A SNP is independently correlated with dyslipidemia, we investigated this polymorphism with dyslipidemia in the normal coronary arteries group (control). However, there was no difference in the Table 3 . Association analysis between genotype of rs11209026 and risk of ACS in case group and control group by the logistic regression. The reference category is: normal coronary arteries (Controls); P-Value is statistically significant (<0.05). genotypes and alleles of the SNP between controls with dyslipidemia and those without dyslipidemia (Table 4) . Based on the information contained in this data, rs11209026 G/A SNP is not involved in the development of dyslipidemia associated ACS.
Discussion
In the recent year, several researches have indicated that IL-23 can be involved in the development of atherosclerosis. For instance, patients with peripheral arterial disease have heightened serum levels of IL-23, and increased IL-23 expression is seen in human carotid lesions [11] [12] . In a mouse model of ischemic stroke, IL-23 levels were upregulated in both the circulation and in the brain [13] . While, effects of IL-23R on ACS have not been reported. The results of the present study revealed an association between rs11209026 G/A SNP of the IL-23 receptor gene and individual susceptibility to ACS. Our results were obtained by analyzing 160 ACS participants (included: 80 UAP patients and 80 MI patients) and 80 healthy controls, and showed that rs11209026 G/A SNP in the IL-23R was associated as a protective factor for ACS. To further characterize the effect of rs11209026 G/A polymorphism on dyslipidemia-associated ACS, we found no correlated between rs11209026 G/A SNP and dyslipidemia-associated ACS. Furthermore, several studies have reported the association between IL-23R rs11209026 polymorphism and effect of atherosclerosis. Kave et al. have reported that the genetic variant of rs11209026 polymorphism may in fact cause protection against atherosclerosis progression in Iran population [10] . However, another study indicated that it was failed to reveal an association between MI and the rs11209026 G/A SNP in white British population [14] . While, our results showed that percentages of IL-23R rs11209026 GG and AG genotypes were significantly different between the ACS group and the control group (p < 0.05), and the A allele frequency of the acute coronary syndrome group was lower than the control group (4.1% vs. 10.6%, p = 0.005), suggesting that polymorphism changes at this site may be associated with the hereditary susceptibility of acute coronary syndrome (Table 2) . Interestingly, after adjusted the gender and age of these data by unconditional logistic regression, our data revealed that the rs11209026 AG genotype was a protective factor for acute coronary syndrome and subtype of ACS (Table 3 ). In addition, after analysis the differences in results between current study and other studies indicates that the genetic susceptibility of rs11209026 G/A polymorphism to atherosclerosis is not only related to the disease phenotype of selected patient's, but also related to the selected control group and the source of the study population. Although rs11209026 G/A SNP may have functional and phenotypic consequences on ACS, the molecular basis of the genetic variation is remains unclear. The SNP rs11209026 G/A, located in exon 9 of the IL-23R, has been associated with strong protection against Crohn's disease (allele A), which means that allele A is underrepresented in the disease population [15] [16] . We and others have recently observed protective nature of rs11209026 allele A. It is important to de-termine whether this allele itself has a protective function or merely a protective association. Furthermore, the A allele causes an amino acid change close to the end of the coding sequence of exon 9, which induce the more common (allele G) arginine at residue 381 becomes a glutamine (R381Q) [17] [18] . Then, Di Meglio et al. inspected healthy participants and compared IL-23 responsiveness in allele A carriers compared with allele G carriers. Moreover, their results illustrated that reduced IL-17A and STAT3 phosphorylation in the presence of allele A and suggested that the protective effects of the IL-23R R381Q were mediated through selective attenuation of IL-23-induced Th17 effector function [19] . Choosing a similar population of healthy participants, Pidasheva et al. demonstrated that IL23R-Q381 (allele A) is a loss-of-function allele and furthermore revealed that carriers of A allele had decreased surface IL-23R expression while reserving similar levels of IL23RmRNA [20] . In addition, Raymond et al. explored this protective allele A was associated with mRNA splicing, and they illustrated that the presence of the A allele increases expression of the soluble form of IL23R mRNA (which then functions as a decoy receptor) and lowers the ability to develop a Th17 phenotype upon IL-23 stimulation [17] . Moreover, the present research revealed that the frequency of rs11209026 allele A was lower in the acute coronary syndrome group and its subgroup than in the control group, and maybe was a protective factor for acute coronary syndrome. Therefore, we speculate that rs11209026 allele A plays a protective role in acute coronary syndrome through the molecular mechanism discussed above.
Conclusion
The current study indicated that rs11209026 G/A polymorphism was associated with the decreased risk of ACS and it seems that the high prevalence rate of variable allele A in the normal coronary arteries group (compared to ACS patients) created protection against atherosclerosis progression. However, the current study did not explore the relationship between the molecular mechanism of IL-23R gene polymorphism and the susceptibility to ACS, and the amount of specimens was small. Therefore, its association with the susceptibility to acute coronary syndrome and its molecular mechanism in pathological process of atherosclerosis need further verification. 
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